The interaction of actin filaments with microtubules and microtubule-associated proteins.
Purified actin and microtubule proteins polymerized together form a gel, while mixtures of actin with tubulin polymers lacking microtubule-associated proteins (MAPs) have low viscosities close to the sum of the viscosities of the constituents. Mixtures of actin and MAPs also have high viscosities. Our interpretation of these observations was that there is interaction of actin filaments and microtubules which is mediated by MAPs (Griffith, L. M., and Pollard, T. D. (1978) J. Cell Biol. 78, 958-965). We report here further evidence for this interaction. 1) Actin filaments and microtubules can form gels at physiological ionic strength providing the anion is glutamate rather than chloride. Both glutamate and chloride inhibit actin-MAPs interaction, but this is compensated for in glutamate where the microtubules are longer than in chloride. 2) The low shear viscosity of mixtures of isolated MAPs and actin filaments is enhanced by acidic pH and inhibited by high ionic strength. 3) MAPs can be fractionated to yield four different fractions with actin cross-linking activity: a subset of high molecular weight MAPs, purified "MAP-2" and two different fractions of tau polypeptides. 4) We have reconstituted a gel from actin, purified tubulin, and whole MAPs, but have not yet been successful with actin, purified tubulin, and any single purified MAP.